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VS. 


al ROESUCK 
a corporation, 


BE IT REME 
tion, 
at the hour of 


Flehr, 


Palo Alto, California, before me, 


Public in and 
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and on Tuesday, the 13th day of January 


Honbach, 
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and 74-C-2510 
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Civil Action 
P) 


Ne. 75-C-3153 


COMPANY, 
Defendants. 
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BERED, That pursuant to Notice of Taking Deposi- 


1976, 


10:20 a.m. thereof, at the affices of Messrs. 


Test, Albritton §& Herbert, 260 Sheridan Avenue, 


Irvin C. Scheibe, a Notary 


for the City and County of San Francisco, State 


of California, personally appeared 
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Gutiine your education for us since hi 


gracuated fron high school? 





A, Yas. 


Q. What has bean Your sducation since that tine? 
A. To went to Utah State University in engineering, later in 


business, [ transfsrrod to the University of Utah at which 


I pursued a dezrea in econonics and later zraduated in encinesr4 
ing. Bachelor of Science Degree in Engineering, 


Q. For how many years Wer? you at Utah State University? 
A. Approximately three, 


Q. Three calendar years or three academic years? 
A 


+ Three academic years, 
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° Q. Nhen did you stirt opercting coin machines that way? 
\ 
6 A. Tt head to be bout 1363. 2 think. Each year in the arcade | 
7 tasyd. sell thom off to ampleyees for 





= aH 
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10 

ia | 
12 Q. And over how 5 do that? 

13 A, Three vears, 2 85495 a 
14 Q. So you did it until approximately the tine you left Amuse- | 
15 maint Services? A. Yes. I sold my route at the time 

i. to one of ry fraternity brothers. i 
a Q. And you had control over which ganes you placed where in ; 
18 your A. Yes, I did. | 
19 @. Did you have any enploy2es? A. No, I didn't. | 
- Q. Yhat type of coin machines did you place in various places 2 
el on the route? A. Primarily they were baseball | 
fe machines.” The sports sames always seemed to’do very well. 

a Q. Would you describe what you mean by baseball machine? | 
= A. It was a machine which essentially consisted of two buttons 1 
a as far a3 player controls. One controlled the pitch and the 

ee other one controlled the bat. You pushed the pitch button and i 
al it would roil a steel ball down toward the bat which, when you 
Pushed on it, it would hit the ball up into a series of holes 1 
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act, just a second, I'm not sure that Jin 





A. It was during that acadenic year. de was a senior, 1 


scnool year at that tine. 
Q. Couid vou describe the gume which you saw on a computer at 
the University of Utah, this first came that you saw? 


. Gee, don't you knew by now? It's a rocket ship game in 
Pg 


He 


which you fire missiles at the other rocket ships. In some 
versions there is a sun and in sone versions there aren't, and 
I don't renember whetner this one had a sun or not. It turns 


out having a sun with zravity is one of the tougher prozramnming 


problems. 


ny 


Q. On this first occasion when you saw this game you just 


r 


walked into the conputer center and the game was being played 


wal 





at that tine? A. No. We went in the graphics 
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the time on it. It was either a Univac 1198 or an [3H 7094. 
Tho Universicy of Utah chanzed computers while I was there and 
Tim not gure which one it was, really. 

3. But you believe it was one of these two? 

A. Yes. f tond to think it was the Univac 1108. 

Q. You said the University had chanred computers while you 
were there. Did they change from 2 Univac 1123 to an IBM 708+ 
or vice varsa? A. No. You never change in that 


recollection of the game of Space War? 


Oxay. 


think we are going to go a little more deeply into your 


Q. You say there were rocket ships? A. Right. 

Q. How did the rocket ships appear on the screen? 

A. In a 3ide view rockets. When you pushed a button a missile 
issues forth from the nose, travels across the screen. If you 

hit the cpponent's recket ship it explodes and you score a 
oint. 





the rocket ship? 
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complex proqram. it was, quite frankiv, a 


than--you know, it took a little better capability than I had 


that--we took out gravity and tried a flying game, you know, 
in which the thing was more like a jet. That wasn't quite as 
much fun as Space War. 

Q. I suess I don't understand what the flying zame wes all 


about. A. Well, in the Space Wars you always 


had free 7211 so that you could point in the opposite direction 


i 
a 


than you were traveling and then if you pushed the thrust tutt 
it would slov you and pretty soon you would move back in a 
dirferent direction. 2 oot 

If you're taking the flying algorithm, then you're moving 
in a direction wherever you are pointing. But that's a very 
simple modification to the progran. 
Q. Did you do anything else to the program during that work? 
A. 1 dont really remember which things we played there and 
which things I played later than that. I know that I can. 
emember the first things that I did--you know, it was not 
really any big deal at that time. It was just a lot of fun 
to do and it took a certain amount of dedication to get up at 


2 in the morning to go in and get some free computer time. So 


it wasn't one of those things you did a whole lot. 
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in any diraction and try seme of those modifications. But 
they were yvary--you know, they were mors toys really or using 


it as a very expensive sketch, 


ar Soot? 


A. No, I mean, we did canes, but we also just did other 


Q. It was not a game as such? 


to do with the computer itself. 





what was your next activity relating to the-- 

A. It would have to be at the Artificial Intelligence Labora- 
tory at Stanford after I came to California. 

Q. When was that? A. It probably was in middie '694 


Q. What was your first activity relating to the playing of 


games at the AI Lab? A. Oh, Space War. 
Q. It was Space War? A. ight. 


What kind of machine was Space War played on at the AI Lab? 


I think it was a PDP-6 or PDP-10. That was on an XY display. 


A 
Q. While you were at the University of Utah did you record any 


of the work that you did relating to the playing of games on a 
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9 GQ. 32 you have any idea when you expect the transcript to 


hinhk any day now. 
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11 %. AS bast you can recall at the present shen did vou cake tne 
12 Senior Thesis sourse? 

13 A. i think it was the svriatz of '67, 

14 Q. San you deseribe in 2 @etail what was 





15 anebuded an chat paver? You said it was a clock diasran. 


1 


wr 
or 


16 Gan you rfepreduce tha block ciagran? 2 85 


17 \. Sure, Thes2 arg usnitors and then I had controls feeding 
18 back to the a technical exercises. 





19 It more? 
20 Q. Was that the only diagram that was included in the paper? 
at A. (I think so. It wasn't a very long diagram. Or, I mean, 


22 it wasn't very long a paper. I think that's the only picture 


t 


23 that was there. 
24 Q. Did the paper say anything about what would be contained 


7 


25 in the box which you have labeled on the diagram you just drew 


26 as “conputer''? A. Computer? It was a general- 
27 purpose time-sharing type commuter. I vill have to admit this 


28 is very foagy recollections on some of this. 
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5 Ae That. 
6 on in the paper t22 game baseball in greater | 
7 detail? A. 2 just said a came that simulates 





W the center, then you can get anyvhere from a singi2 run to an 

12 out. Three outae--ind Wes Aime in Ladse ays. “Tares ones 
13 and you had to put another dime in to play. 2 85517 

14 %. Dia you state in ths vaper whether you expected that theres 
15 D2 a symbol om the scrsen wnich a player could maneuver somehow? 
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16 A. Wel rmean, if you're goinz to have a ball on the screen 
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te Q. Was the bat to be moved on the sersgen? 
20 A. Obviously. 
a1 Q. How was t 


22 a 


ward 


hat to pe done? A. By pushing a button. 


what would occur when one pushed the button? 


=m a le 


23 A. The bat wouid swing. 


a Q. Was this described in the paper? 


saa A. I really don't remember. I just remember that I described 


26 a video version of tae cies that were around at that time. 





= Q. Did anybody else besides you and Dr. Atwood and your wife 
= see the paper? A. I really don't know. 
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4 Q. Bid vou do any calculation 
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computer and, gs sou 





tO set an accepcadl, 





8 | A. No. 2 think T just wet ay finger--you know, I was trying 


10 excollence because I knew I was going te get graded on 

M punctuation. The nice thing about schools is that you don't 
K 

12 | have to build anything that you design. 2 85519 


13 Q. Did vou ever sutlda an Spparatus as it was shown in the 


4 | panor? ‘J fo attempted to later on. fT mean, a time- 


15 


16 Q. When did you attemot it or when did you first start to 
WV | atcompe it? A. ft was I'd say the middle of 1979 
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19 


26 


21 





22 Q. Ts there any particular reason why you stopped working? 
ca A. Yes. Found a better way. 


- Q. What way was that? A. Well, in the using of 


5 ; : io 
a computer ind a monitor, the calculations you were talking 


cae about, I keot z0ine through them finding that I was running out 


27 : ; sea F : We 
of tine doing the kinds of things on the six monitors that I 





28 


wanted to. So then I cut it back to four monitors and in doing 
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more interface and more software I found tha® Iwas 2 
running out cf time. Since I decided that we had to 
monitor because the terminals at that time were very expensive, 
I was Duiiding my own monitor, a special-purpose terminal for 


this thing. Each time I would find in the computer that I was 


tad 


running out of time I'd take seme of the functions out of the 
computer and put it into a slightly more intelligent terminal. 
After I went through the loop two or three times and each tine 


finding conditions in which the computer would run out of tine, 


ct 


ettin 
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I took a look at the terminals and said, "Gee, they're 


oq 
aq 


ct 
oO 


$0 smart, why do I really need that? Let's throw away 
mini-conputer and put it all in the terminal." That's really 
how the stand-alene games ovolved. I was really happy because 


it mace a lot more economic sense, you know, once you can split 


hem apart so that your stand-alone units, limiting your market 


et 


to the large amusement parks, you know, that would have to take 


the six or seven terninals to make it justifiable economically. 
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that 
Q. I believe you stated that in sarly 1970 you attempted to 





atzempt to construct 





the apparatus as 


dnt, 


fu 
pe 


A. No, I 








Q. Did you ever 
ticn or anusenent Services Corporation? 
A. No, To chink I taiked to some of the peoole at Lagoon saying 


woulda be neat if we could have a com- 





hat out here cad hook it up.'' Sur, vou know, it was one of 
when you're talking about six games that 


as the roller coaster, it was kind of an 





Q. sow much do you think six games would have cost at that 


tine? A. Using that system probably a 
quarter of a million dollars. 


RQ. t that time would that have been an economic investment as} 


far as you know te tet six games? 


a. I don't know. The question then becomes if you had six of 
them--well, let's put a pencil to it. If you could get fifty 


cents a gaae and it plays in two minutes, that would be $15 an 
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hour times six, that would be $90 an hour. If you amortized 
the thing over three years, what does it come out to? Say 

that you want a ten-percent return on your capital. A quarter 
of a million dollars and a ten-percent return. If you have two 
years which is 24 months--this says that you would have to make 
$11,000 a month, $11,000 a month at $90 an hour, let's divide 


24 into that. That is $490 a day. So that says that you 





could just barely make it if you could keep the machine going 
full tilt for five hours a day or six hours a day, rather. So 
it was marginally doable based on some good assumptions. 

Q. At that time was fifty cents a game a realistic price? 

A. Well, I'm saying that games were really great. The market 
at that time was 25 cents. So it says that you would have to 
keep the game going for 10 or 12 hours. I don't think I would 


2 85522 


Q. Do you have any documents relating to your attempts to 


invest my money in it. 


build the system of your paper in early 1970? 
A. Yes, we do. They are right here (indicating). 
Q. You have pointed out two files, one labeled "Data General" 
and the other one labeled "System Planning, Nova Interface." 
A. Right. aes 
Q. And those are the only two files? 
A. That's all that I could find. They were down in the bottom 
of a box of all kinds of junk, 

MR. WILLIAMS: I would Like to have the Reporter mark as 
Atari Exhibic 39 a manila file bearing the label "Data General,’ 


and as Atari Exhibit 40 a manila file bearing the legend 


"System Planning, Nova Interface." 
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I think maybe, Mr. Reporter, if you could mark each paper 
in each one of these files as in the case of Exhibit 39, 39-1 
through 39 whatever it takes, and likewise with Exhibit 40. 
(File folder labeled "Data General 
was marked Atari Exhibit 39-1 
through 39-7 for Identification.) 
(File folder labeled "Legend 
System Planning, Nova Interface" 
was marked Atari Exhibit 40-1 
through 40-18 for Identification.) 
MR, WILLIAMS: Q. Mr. Bushnell, I hand you Atari Exhibit 


39 and the document which has been marked 39-1 and ask if you 





can identify that document for me, 

A. Yes. 

Q. What is it? A. It's a letter that I was 
going to-- No. It's an envelope. It's a letter in which-- 
Q. You are referring to 39-2 as the letter? 

A. Yes. 39-1 is an envelope. -~in which we were going to 
order a Lata General computer. 2 85523 

Q. You say, "We were going to order a Data General computer"? 
A. The company. The Syzygy Company at that time. 

Q. And Syzygy at that time was a partnership; is that correct? 
A. Yes. 

Q.. Consisting of you and Mr. Dabney? A. Right. 
Q. How did this relate to your infiltration of the system of 
your prior paper? A. Well, we had gotten to a 
point where we felt that we had feasibility on the system and 
so we needed a machine to actually build one. 


Q. The letter-- A. Well, what it was, we wanted 


to get the best price we could so we ordered six of everything 





t 
i 
i 
| 
i 
i 
i 
es 








20 


21 


22 


23 


24 


25 


26 


27 





except for one item which I guess we needed more than that. 
Because we didn't have any money. So we wanted to, you know, 
give the impression at least that we were high rollers. 
. Was that letter ever sent? A. No, it wasn't. 
. It appears to bear the date January 26, 1971. 


. Correct. 


2 89524 


. Prior to the time of writing that letter had you built any 


Q 
Q 
A 
Q. Was it written on or about that date? 
A. Yes, it was. 

Q 

devices for the playing of games using a cathode-ray tube 
according to your system of your prior paper? 

A. Yes. We had put some stuff together as far as a monitor 
3608 See with this system we were building terminals to hook 
on which this would drive and we had established at that point 
that we could get a tube hooked up to a raster scan responding 
to that and I think we moved some objects around. 

Q. Well, on January 26th of 1971, you were considering using 
a raster scan etspiay on your system? A. Yes. 

Q. You say you put a monitor together prior to that 

January 26th, 1971 date. Was the monitor as you had built it 
useful for playing games? 

A. Well, the way we had done it it possibly could have been 

We were trying to build--Spacewar was the game that we were 
trying, and Spacewar needed some very complex calculations and 
the device that we lashed up didn't have the ability to do com- 


plex calculations. It was more of a display device. 
Q. You say it could have been used for playing games, but was 


it used for playing games prior to that January 26, 1971 date? 


roy 
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A. Well, if you mean we moved objects areund on it and had a 
little bit of fun, yes, we did. It goes into our definition of 
what is a game. It wasn't anything that kept score or that I 
said, "Whoopee, I beat you." But we did move objects on it. 

Q. How did the objects that were’ Aves appear to the partici- 
pants? A. Well, one was we had a rocket ship that 
would move up, down, right or left. I guess before that we had 
a -square that would move up, down, right or left. Then we 
nooked in a diode matrix and turned the square into a rocket 
ship. 2 85525 

Q. How did the participant effect this motion up, down, right 
or left? A. Flipped switches. 

Q. Was there only one rocket ship or square as the case might 
be on the screen at a time? 

A. Well, at what point in time are you talking about? 

Q. Prior to the January 26th, 1971 date. 

A, Yes. It was just one object. Just a second, I'm going to 
take that back. There was only one independently moving object, 
In developing the objects you can gate them in and out and 
there were, you know--during the first gating, you know, there 
could have been 48 objects and then you gate it out again and 
it eirn'se 20% I guess it would be 64 and then it goes down to 32 
and the more gating that you do the fewer things until you 
finally get down to just one object. But we had beaucoup 
objects on the screen many times. 

Q. As I understand it, even though you may have had many 


objects on the screen at the same time, if one moved they all 


moved with-- A. Correct. 
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g i show you a document which has been marked 


se 
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ive] 


-3 and 33-4 
and ask if you can identify those? 

A. That's a listing that came from one of the trade journals, 
and I don't remember which one it was, which listed all the 
mini computers that were on the market at that time, their 
approximate costs and how fast the cycle time was and what the 
architecture of the machine was. It was sort of a thing that 
we went through to see if there wasa't a cheaper system that we 
could buy that would do essentially the same thing. 

Q. Essentially the same thing as what? 2 85526 

A. The same thing as the Data General unit that we felt 
probably was as good a buy on the market at the time for what 
we wanted. 

Q. I notice that those two documents bear the dates August 
1970. Were these documents that you were considering after the 
date of January 26, 1371 or prior to that time? 

A. Vell, it was pricr because, you know, obviously we had made 
a decision at the time this letter was written as to which com- 
puter we wanted and we had been looking at this quite a bit 
before August 1970 and was very happy when they published this 


because it made us evaluate a lot more units. 





Q. You said you were looking into it quite a bit before 
August of 1970. I gather from your prior testimony that all 
of your activities were during the year of 1970 with respect 
to the building of this? 

A. That is true, in terms of actually putting any hardware 


together or ou know, drawings. 
& »¥ g 





@. ‘I will hand you Exhibit 39-S and ask if you can identify 
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that? A. It's just basically a little further detail 

on the Nova computer series. 

Q. This was the computer series that you were considering 

using in your system? A. That's correct. 

Q. Was that the Nova 1209 as described in this exhibit? 

A. Correct. 

Q. I show you Exhibit 39-6 and ask you if you can identify 

that? A. It's an OEM blanket quantity and cumulative 

discount agreement. That was the thing that we were planning to 
really buy a bunch of these things so we wanted to get the 

price out of the chute that we could. 

Q. Can you identify Exhibit 39-7? eo Sase t 

A. It's a Super Nova pricelist and it goes through the options 

and the things that you want. It's essentially the source 

document that allowed us to write this other letter. 

Q. That is Document 39-2? A. Right. 

Q. 39-2 appears to include a list of various components and 

associated prices. I wonder if you might go through this list 
and tell us which each one of the items identified by a number 
is, such as 8101, 8102, et cetera. 

A. It's been a long time. I would just have to go through 
these things. They are essentially parts to a mini computer. 
Q. So far as you know the identifications given in 39-7 of the 
various type numbers I believe are the same type numbers 
referred to in 39-2? A. Right, yes. 

Q. Is the description given in Document 39-7 of each of those 


type numbers accurately reflective of the description of the 


items listed in the letter of 39-2? 
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A. I think so, unless we made a mistake. 

MR. HERBERT: I object. I don't think there is any 
description of an item on 39-2, nothing more than a type 
number. 

THE WITNESS: But the description is in here. 

MR, WILLIAMS: Q. Do the descriptions of the type numbers 
shown in Document 39-7 accurately describe the units listed in 


39-2? A. Yes, 


units a unit price? 

A. I think that was an OEM discount based on the quantity, 
discount price. 

Q. That was the price you expected to pay for the units if you 
had actually purchased them from Data General at the time? 

A. Right. 2 835528 

Q. So that, for example, one 8101 would have been $1,617? 

A, Right. 

Q, At the time of the preparation of the letter 39-2 did you 
have an estimate of what the cost per game would be in the 
system you were constructing? A. Yes. 

Q. Do you know what that estimate was? 

A. lL think it was around $1,000. 

Q. At that time were you considering using six games on each 
system? A. It was either six or eight. I think 
I started out with eight and then backed into six as I started 
running out of time on the computer. 

Q. Did you ever order any computers from Data General for 


this system? A. No, I didn't. 
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Q. Did you order computers from anybody else 


A. No, I didn't. 

Q. Did you ever complete building this system? 

A. No, I didn't. 2 8552) 

Q. I hand you Atari Exhibit 40 and ask you if you can identify 
Document 40-1? A. This is a letter from 

Bob Washburn who was the sales engineer in the area for Data 
General. We had kind of been stringing him aiong because we 
weren't ready to commit the dollars and we had sort of told 
him, “Yes, the order is coming. The order is coming." I think 
this letter is to just sort of jack us up and trying to push 

us into a close. It was during this period that I had pretty 
much decided that I was not going to go the direct computer 
route but was going to go to a single stand-alone unit. 

Q. During what period was this that you just referred to? 

A. Between the time of composing that letter to the time that 
I got that. Because it was--I was almost ready to go but I 
just wanted to go back and check to make sure that the system 
as I had configured it made sense. I wanted to make sure the 
thing was doable, and so I wanted to get closer-- I had found 
a place where I could rent a Data General computer and I had 
gotten a little bit closer to a guy that was there who was 
trying to sell me some time on the machine. He pointed out some 
thing that I had failed to take into consideration on my initial 
calculations and it scared me into thinking that maybe I wasn't 
even going to be able to get four monitors to go. So at that 
point I decided that I really needed to change one of my designs 


at that time and that pushed me into the thinking of just doing 
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it all nardware and aot doing it software with the computer. 
Q. And the period during which this occurred that you are 
referring to was tne period between the dates of 39-2 and 40-1? 
A. Right. 2 $5530 
Q. What was the date on 40-1? A. February 16, 1971. 
Q. I shew you a document 40-2 and ask if you can identify 
that, please. A, This was the interface unit 
that took the data from the computer and displayed it on the 
TV screen, part of the interface unit. 
Q. Was that part of the monitor which you were considering? 
A. Right. 
Q. Was that apparatus ever built? 
A. No, it wasn't. “ell, parts of it were. This part was 
never built (indicating). 
Q. Which part is that? A. That is 40-7. 
Q. What is shown on 40-7? 
A. This was basically the part that made the monitor talk to 
the computer. 
Q. Was there a name for that part? 
A. I didn't put it on. I think I always called that the inter- 
face card. This other one would probably be called the address 
card, : 
Q. What document are you referring to? 
A. Oh. 40-2. 

MR. HERBERT: It would be called what? 

THE WITNESS: The address card. I'11 be darned if I know 
what 40-3 is. I would have to think about it for a minute. 


MR. WILLIAMS: Q. Is 40-3 another diagram associated with 
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3 Q. By "all of these" you are includi 
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4 A. 40-6, 40-8, 40-10, 40-11, 40-14, 40-15, 40-17. Portions 

5 that were built were the sync generator and tne-- 

6 Q. Do you know which diagram the syne generator is? 

7 A. I'm not sure. Frankly, I don't see the sync generator 

8 diagran here. I think the cnly reason that we have these 

i) documents 2re these are the parts that ended up not being used 
10 in the ultimate system and the other stuff got reworked and 

11 used and ultimately in the filing system and where they are 

12 heaven only knows. I was actually surprised I even found these 
13 things. 


14) Q. By "the ultimate system" you mean the stand-alone games? 





15 | A, Right, 

16 Q. Do you think that the drawings that were reworked into the 
17 | stand-alone game still exist? 2 B00. 

18 A. I just have no way of speculating on that. 

18 Q. Did you look for them? A. Yes, I have. 

20 MR. HERBERT: These are among the things that I have asked 
21 


Mr. Bushnell's secretary to go through and try to find and she 
22 has indicated that for all of the games there may be the files 


23 of 20 different engineers. She is going to try to get the 


et beginning ones for those two games tomorrow and try to zero in 
= on this particular one after that. 

26 MR, WILLIAMS: Q. You started saying that you had built 
27 


the sync generator? A. Yes. 


28 | 9. Which other portions did you build? 
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A. Some motisn circuits and a scanning matrix, video an 





Q. What was purpose of the syne generator? 


A. Well, to git the scans going. You have to have a frame of 


3 


a, This was to generate the scan for the cathode-ray tube dis- | 
play? A. Right. 
%. ‘What was the purpose of the motion circuits? 


4 bs ty 


put the objects on the screen and move them around. 


Q 


Actually, the motion circuits that we used at that time were 
more exercisers to take the place of the computer because the 
way we had it was that the computer would put out an address 
word that ‘ould tell the monitor where to display the object 
and by putting in counters you could simulate that address word 
and move objects around the screen. That turned out to be the 


essence of the way it was, instead of being an exerciser 


oO 


ultimately taking the place of the computer it replaced the 
computer, 

Did I make sense on that? 2 85532 
Q. What do you mean by the term exerciser? 
A. Well, to get your hardware working a lot of times you need 
a very predictable signal so that you know that your hardware 
is working so that if you get information out of the computer 
you can make sure that it's not--you know, you have a problem 
sometimes whether it's the computer that's fouling up or 
whether it's your hardware. So you develop a little very simpl¢ 
computer, you would say, which we call an exerciser which would 


essentially be partitioned outside of the system, but to the 


system would look like a computer but without all the bells and 














- sonitor in association with your system for playing games? 








50 a 
t 
1 whistles as far as the capability that the computer would have. | 
2 Q. Was an exerciser to be used with the monitor when the | | 
3 monitor was attached to the computer as you intended in your 
4 system? A. Initially, no. The exerciser would i 
5 be taken off and the computer would be hooked where the 
6 exerciser was. | 
7 Q. But at some later time it was to be used with the monitor | 
8 as it was attached to the computer? 
7 A. When I decided to not go with the computer system the | 
0 exerciser was modified so that it did more things. what 
a essentially happened is I made a very sophisticated exerciser i 
te which ended up playing the whole game instead of the computer | 
3 doing it. 
ia Q. What was the purpose of the scanning matrix circuit? | 
18 A. It's relatively easy to just put square blobs on the 
screen, The matrix was to turn the blob into a rocket ship. i 
” Q. That was the diode matrix? A. Correct, | 
ae Q. What was the purpose of the video amplifier? 
es A. To make it talk to the television set at Levets it could | 
ae see, 2 85533 
cs Q. To make what? A. The signal, the output of | 
te the computer. 
x MR. WILLIAMS: Let's take a brief recess. i 
ig (Short recess.) | § 
= MR, WILLIAMS: Q. Mr. Bushnell, as I understand it, 
26 | Documents 40-2, 40-3, 40-6, 40-7, 40-10, 40-11, 40-15 and 40-17 | 
e7 all relate to circuitry which you intended to use with the 
i 
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had also intended te use for that monitor which is not shown in 
any of these documents? A. That's correct. 
Q. Did you personally draw the diagrams of 40-2, 40-3, 40-6, 
30-7, 49-10, 40-11, 40-14? A. Yes, I did. 

MR, HERBERT: Before you start questioning on that, prior 
to the recess I had indicated that we would, after finding the 


pre-orceduction drawings for Pong and another game, Space Race, 


all of the drawings that are missing from this package were 
left at Nuttins. So we don't really expect to find them. 

MR. WILLIAMS: 2. Do you believe that the drawings missing 
from Exhibit 4¢ relating to your monitor are at Nutting? 
A. Yes, I de, 


2 85534 


A. Well, they were all essentially source documents which were 


Q. Why were they lert at Nutting? 


later used to build the Computer Space machine which I sold to 
Nutting and since I had licensed them to build that machine 
exclusively they are obviously entitled to all the documents 
that nave to do with that particular machine. 

Q. Do you know when you drew these documents which I just 
enumerated? A. I'd say it was probably around July 
or August 1975. It might have been as early as February for 
some of them, but I think the ones that I drew in February were 


rougher, These are more detailed as to interconnections. 
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Qs inc? only a vartion of the circuit of the nonitor is snaown 


G 





on these drawings, it might hein us if you 
diagram or the operation of that moniter if you are able to do 
so? A. Okay. 

Q, And I might say that we will probably mark it as an exhibit. 


You will be forewarned. 





tais is generalized terminology for data bus 
architecture. I am indicating there are several lines. The 
exact number of lines depends on the resolution that you wish. 


This is approximately it with some simplifications. 


Q 
a 
* 


MR, WILLIAMS: I would like the Reporter to mark the bl 


1 


diagram that Mr. Bushnell has just drawn as Atari Exhibit 41. 
(Drawing made by the witness was 
marked Atari Exhibit No. 41 for 
Identification.) 

MR. WILLIAMS: Q. Mr. Bushnell, will you just give us a 
description of the operation of this system shown in Atari 
Exhibit 41? 2 89535 
A.. The oscillator runs a syne chain which essentially counts 
down the oscillator frequency into a horizontal and vertical 
component. There's a number associated with each picture 
eloment in both the horizontal and a number coincident with 
each line in the vertical direction. hese numbers are fed 
into a compare circuit which is compared to a number which is 


in the shift register. If you can visualize a television 


screen, zero zero being in the upper left-hand corner and 


256 by 256, the number 256 by 256 is the number in the lower 
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right-hand corner. Then you can See that there is a serics or 
ordered pairs which describe every point on the screen. 
Everyone follov taat? 
Q. I follow it. A. The syne chain will count 
every one of those numbers in one frame. So that first the 
vertical counter is at zere and the horizontal counter then 
counts uD a syne 
pulse and thescanis reset and nov the vertical scan counts to 
1 and again to 256, and then the vartical goes to 2, 3 until 


it's scanned the whole time. 


Now, supposing that we wish to display an abject at point 


nN 


0/20, That would be one inch to the right and one inch down 


pany 


rom the upper ileft-hand corner. 


Ba] 


ta 


0/20 into the shift register. 


Q. 


Upon 20 being compared-- 


You mean load 20 inte the shift register under 


2 85536 


Excuse me. 


It says when is one nunber equal to ancther. As Soon as it 


does, it goes, "Hi," turns on the scanning matrix. 
matrix then says, “Okay, I'm ready to scan,’ and it counts--I 
should say it is hooked into the oscillator or to the syne Ht 
and V. 

We'll just for ease put the oscillator here (indicating). 


It says, "Okay, I'll] display a rocket ship at that point,” 


Now, what the comparator does is it feeds that number 20 


inte the snift register. 





We would then put the number 


the block marked "Syne H'? 
A, Yes, and 20 into the shift register under the block 
"syne V."" This comparator, all it does is look for a comparison 


The scanning 


and it counts through and displays a rocket ship at Point 20/20. 


Now, next frame it says, "Okay, I want 
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64 
the rocket ship to move downward and to the risht." So next 
frame it will load into it aumber 21/21. The same thinz happens 
This time, though, the rocket ship is moved slightly. It's no 


longer displayed at 20/20, it's at 21/21. And successively 


gach frame. So in that way the rocket ship appears to be 


travelins in a downward and to the right velocity because the 
eye integrates the motion. [It's just like a series of cartoons 


fry 


and you display it at slightly different places each time and 
the picture appears to move. 2 85537 

Now, the computer, of course, is keeping track of one, if 
the control is being pushed, say, in the forward direction and 
it's thrusting it's saying, "Ckay, if I want the rocket ship to 


o faster i'm going to say instead of moving it from 20 to 21 


re] 


ct 


might move it from 26 to 22. That gives the appearance of 
a faster motion. Or if it wants to move slower maybe it says, 
"T'11 keeo it at 29 for a couple of frames and then I'll move 
it to 21 for another couple of frames and then to 22 for 
another couvle of frames.'' So it's going half as fast, 

If you wanted it to go straight up and down all you are 
doing is you leave the horizontal counter fixed at 20 and you 
just increment or decrement the vertical count and the computer 
keeps track of all these numbers and feeds a new number out 
each frame which places the rocket ship anywhere. 

Now, obviously if you wanted to, you could make the object 
jump anywhere you want to once each frame. But generally by 
making a piecewise continuous function you can have the 


appearance of smooth motion, but it's not constrained to do 


that. 
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Q. The computer which 
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as I understani it. 


A. No. It's a data bus here. 





"TO." Is that correct? 2 8 538 


ws 


A. Yes. That's essentially the problem that we were talking 
ahout before. Whether you do that on an interrupt basis, or 


whether you do it just puttincs data into memory. Now, you can 


That YO is elther a direct memory access 


0. §&o the player's controls ars located within the box marked 
"control? A. No. These are control switches 
and ccin slot. 


Over on the lower right-hand corner? A. Right. 


Eo) 


a2 


. And that information goes throurch the box marked “control” 


to the box marked '"[0"? A. Yes. Input-output. 
Q. So the box marked "IO" was actually only an output channel, 


is that right, the way you have drawn it? 

A. In a computer there is never really an output without an 
input because there's parity checks. It talks. You send sig- 
nals in two directions and for a multitude of reasons, but it 


essentially can be looked at, it says, "Hey, I've got some 
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informatisa." 





The computer says, » I'm ready for the infornation. 
Go ahead and send it.” So it sends it down. The computer 





And the guy says, "Is it rinxht?" 
And the computer says, "Yes, it was.'' And they do these 


handshaking things all the time. It's just the way the archi- 


But the basic purpose of the I0 block is to eet information 


from the monitor to the computer, as I understand it. 


“yo 


- Yes. 

Q. You described the way in which one rocket ship is shown 
during one scan of the cathede-ray tube. 

A. Right. 2 89539 

Q. In the system you were building in playing Spacewar I 
assume that you wanted ¢o show at least two rocket ships. 

A. Yes. That adds a whole new level of complexity. That's 
kind of what this is. 3ecause these are shift registers. I 
have two sets of shift registers, one labeled A and one 
labeled 2. I am referring to Document 40-2. It's necessary 
that you have two data boards, one the location of rocket ship 
A and one the location of rocket ship 8, and under the control 
you can switch from one to the other. 

Q. What does the circuitry shown in Exhibit 41 provide? What 
is necessary to display two rocket ships? 

A. Well, it depends on how much intelligence you ascribe to 


the control module. Like it's possible that the control 


module or the computer is smart enough to serially order the 
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information in snift registers, in these two shirt registers, 
so that it always hits the first shift register of the first 
object in the scanning sequence, and then the minute it sees 


that then it dumps that information out, grabs another piece 


from the computer and says, "Okay, this is rocket ship 


could do it. But I think that 40-2 is a better 


2 85540 


again the problem that I ran into. 


ttle bit cleaner. 


ue 


It's al 


If you 





do it computer has to be very smart and it has to 
pe fast because it has to have that information ready for the 
second rocket ship very, very quickly because the minute the 


one rocket ship is done, if the other rocket ship is very close 


to it it has to have that information in a big hurry or you're 


going to lose it, the rocket ship will disappear if it gets 


close, Go what you cin do is you can say, "Okay, I'm going 


make the monitor smarter and I'll just dump the information 


gut at one tine,” say during frame scan or frame reset in 


which there's a lot of 


have to 
kind of 
Q. 
thought 


You 


A. 


it. 


Yes. 


time, and that way the computer doesn't 
be as smart. This design was an afterthought of this 
an architecture. 

are saying that the document of 40-2 is an after- 


to the architecture shown in 41? 


I want to keep this simple so that you can understand 


You see, the more and more smarter I made the monitor, the 





less 


ERS 


Tl said, 
hardware unit.’ 


Q. 


power I had to have in the 


hell with it," you 


know, "let's just build t 








he 


computer itself until finally 


And the computer system which you intended to use with the 
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iasram form in 
the Nova 1209 series computer; is that correct? 
A. That is ultinately. I think this was a general-purpose 
design. I'm not sure which one this was, how late it was. But 
{ originally designed the general purvosely so that it could 
adapt to essentially any 16-bit machine. 

Q. Did you have any requirements on the memory capacity of 

a 16-bit machine vith which this ceuld be used? 

A. Yes. As small as possible. 2 85541 

Q. What memory capacity was required for a game system using, 
for example, four monitors? 

A. I felt that in my original thinking I thought that I could 
get by with four X. 

Q. For four monitors? A. Yes. And memory was 
never tne problem in the design. It was always update speeds. 
Q. 


A. Yes, [It says, "System Input, one coin box to initialize 


G-15? 
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ing about having it be a situation where you could not only 
choose whether you wanted to play Spacewar, but whether you 
wanted to play any other game that we had in the braun That 
was kind of a question of memory. We thought that it would 

be interesting to have the switch selectible so that you could 
play a multitude of games. So that was No. 1 as far as system 
input. : 

"No. 2, counterclockwise rotator input on fixed-time 


increment and rotate counterclockwise one unit. Unit equals 


question mark degrees." I don't know. 


| : 
l 
| 
3 
i 
i 
i 
4 | 





particular CRT and program." I think at that time we were talk4 
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No. 
NO. 


add veloc: 





. Did you write the document of 40-15? 

3 Did yo rite the document of 40-15? 9 
A. No, I didn't. 
9, Do yeu know who Jid? A. No, tod 





Bryan who was going az that ¢ 
9. Bo you snow what the list of five items unde 
"system inout’ is? 

uy 





t's essentially all the 


to put into the system, you know, to m 


“< 


the game. 


decument 40-15 a 


» Do you know when it was? 
. It was zrobably during the summer. 
Of 19707 A. Yas, 


» Was anydady other than Larry 


Q 
A 
Q Bryan assisting 
construction af your apparatus? 


A. Ted Dabney. 










I have 


guy named Larry 


ime. 


r the heading 


things that 


ake sure that 


s a result of 


was the one 


you in the 











A 
3 A. He was a zyood circuits muy. Ne ultimately designed most of | 
4 the sound circuitry and the video anplifier. | 
5 Larry Sryan vas the softwarea man. 

6 Iwas the hardware man and Ted was the analog man. 

7 Q. Can you icentify Exhibit 40-167 

8 A. A timing diagram to a Nova 1290 computer. 


i] Q. Can you idantify Qecument 40-8? 


10 A, JI think it was a pin designation of input and output for 


11 the interface unit to the computer. Yes, it's a pin assignment, 
12 Q. Did you write the document? A. Yes, I did. 


13 Any of the documents that you can't read are probably dene ia 


14 my handwriting. 


15 . Can you identify BDecument 49-13? 


2 85545 


Q 
16 y A, 
Q 





17 


18 | A, ZI think so. I don't reaily know what the difference between 


19 the two documents is. One wight have been for the Nova 850 
20 which was a faster machine. When we started getting into 
21 problems I thought I might have to go to the faster machine. 


ee Q. Would you please identify Document 40-9? 


23 A. It's a Xerox of a Signetics integrated circuit, and why 


ee I've got it there I have no idea. 

o Oh, I knew. That's an interface chip. t's the interface 
26 unit. I wanted to make sure that what I was feeding to the 

27 


computer wasn't going to blow it up. Yes, that's what it was. 


28 Q. Can you identify Document 40-5? 
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A. It looks like it's part of the technical manual for the 

input-output bus structure for the Data General computer. 

Q. Was that for the Nova 1290? 

A. I believe it was. 

Q. Can you identify Document 40-4? 

A. Yes. That's the pin-outs of the bus connections for the 

Nova 1200. These are all Xeroxes because before I had a chance 

to start talking to the Nova people I was scrounging around for 

a manual on it and there was only one in the plant that I 

could get ahold of. 

Q. One in which plant? A. Ampex. 
2 85544 

Q. What do you mean by the term "pin-outs"? 

A. Well, the bus is essentially the input port and it tells 

what part of the cenputer is connected to waat pin. You know, 

like is it an input port or an output port, an address port or 

interrupt port. 


could use were the ones that were 


ee 
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t4 


AS ar Gx » all 





vacant, you know, upon the direct memory access. These are 
General Data bus structures, 

See, you put input and output in terms of a word. You see 
these data A8, All, each one of these represents a bit in the 


data word, 
Can you identify Document 40-137 


n 
ge 


A. Yes. It's a page describing how the data channel transfers 


e 


the thing to really have that stuff well scoped out. 


Q.. Would this particular computer be the Nova 1200? 





A. Yes. 


pares 





work with this particular computer. It's necessary in designing 
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going to take 209 «units the first year so I could get a 40 per- 
cent discount, but I didn't quite have that much guts. But I 
Was projecting that if the item did very well there would be 


considerasle savings in the computer. 


Q. 


computer systen? 2 85545 


A. 


exerciser, if you would, that would assentially do the 


calculations and aat 


get it up to the point where it controlled two objects. It was 


only good for one object at that point. 


Q. "That point," being the time you decided to not use the 
central computer systen? A. Correct. 

Q. Did you eventually build that exerciser? 

A. Yes, I did. 

Q. When did you complete building that exerciser? 

A. Well, I guess you can say that-- What's to say when some- 


thing is complete? It was complete when it went into production 


at 


result of that. But I could move objects around on a screen 
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ying to find some way to 


muary 26, 1571 and February 15, 1971 you decided not to use 


2 central computer systen? A. Correct. 


hy 


Bo anes ae D9 
y Document 30-12? 
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This is an OEM discount schedule which tells you what your 
ending on how many units you buy. I was 


et them to believe me that I was 


I bolieve vour testimony is that sometime between 


What did you do after you decided not to use the central 


I put my time into designing a very inexpensive and conplex 





At that time I had had a very com- 


but it took me quite a bit to 


Nutting Associates. I mean, that was the first commercial 
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berore that time. 

Q. What time did it go into commercial sroduction? 

A. We soid our first units in December or January of the 
following year. I guess that would be December '71 or January 
"72, 

Q. Bid it go into production approximately the same time it was 
first sold? A. Oh, yes. 

@. How long before it was first commercially sold would it 
have gone into production? 

A. Well, I think we were trying to get some units out as soon 
as possible, We showed it at the show in I think it was 
October-November, and as soon as--we were hoping to have 
production units ready by then, but they just weren't and the 
production units weren't really ready to ship until that 
December, 

Q. At what show did you show it? 

A. Music Operators of America. 

Q. Where was the show held? 2 89046 

A, It was in a hotel in Chicago. The Palmer House, I believe. 
Q. When you say you showed it at the show, was there an 
operative game there at the show? A. Yes, there was. 
But it was a lash-up. I carried the computers in my suitcase 
to the show and we had shipped the cabinets ahead and brought 
the computers in and installed them and babied them through. 

Q. When did you commence your employment with Nutting 
Associates? A. I think it was in March or April of 
'71. 


Q. I think you testified that you took the computers in a 
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suitcase. ‘What computers are you 
your suitcase? A. The ones that were built for the 
Computer Space. 

Q. When was the first time that you had a completed apparatus 
on which you could play the Computer Ssace same? 

A. You say the Computer Space zame. There was a lot of 
variations and modifications to it. 

Q. When was the first time at which vou had an apparatus 
completed in which you could play any version of Computer 
Space? A. Oh, it was probably April or May of 
"71, 2 85547 

Q. In connection with Exhibit 40-15, I think you said that you 
wanted to make the system so you could play Spacewar or other 
games, What other games did you have in mind at that time? 


had in mind, you know, various sports games, 


a 


A. Weil, 


x 


had sgen in school, you know, when 


aad 


various arcade games that 
Iwas at the amusement park. I was thinking particularly of 
baseball, I was also thinking of hockey. 

Q. Do you have any documents which would show the games that 
you contemplated using with your system at that time? 

A. Yes, I do. Now, these are some of the files, some of which 
are missing and I don't know why I'd have these and why I don't 
have the others or why I have any at al11,. I think most of the 
others are at Nutting. I also have my book in which I have just 
essentially some of my cost estimates on the Nova and the PDP-8. 
This is the company that I rented some time on a 16K Nova. 

Q. Before you go any further, these files,I gather you were 
pointing to four files, the first one marked "File No. 9 


_ ee 
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Q, Was that the same agreement as the agreement relating to 
Computer Space? A. No. It vas an employment 
agreement that Nutting had. 

Q., Was there a separate agreement fron the employment agreement 
which dealt with your retaining rights to video technology? 

A. No. That kept my rights to video technology. 

Q. That is, the employment agreement? 

A. Right. The agreement that specified the rights that I was 
conveying to Nutting was in a separate agreement which spelled 
out the payment terms and things for Computer Space. I was 
listing each game individually. 2 85548 

Q. Were there any agreements on any other games other than 
Computer Space? A. Yes. We had an agreement on 
a game called Two Player Computer Spaces. 

Q. Were there any other agreements relating to games with 
Nutting? A. No, there weren't. 

Q. Can you describe for us the game Two Player Computer Space? 
A. It was essentially two rocket ships fighting one another 

in a star field. It's much closer to Spacewar than Computer 
Space was because it didn't have the computer-operated flying 
saucer, Or it did have it. It was one or two-player. You 
could play against the computer or you could play against the 
other rocket ship. Computer Space was just a single-player game 
and could only be played by one person. 

Q. Did Nutting ever commercially manufacture the Two Player 


Computer Space game? A. Yes, they did. 


Q@. Do you know when they commenced this manufacture? 


A. I think it was shortly after I left. Not shortly after I 
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left, I think it was the following fall. 


Q. For how long did they manufacture that game? 

A. I have no idea. It was my impression that the game was 

a mistake and I didn't think it was 2 good idea. It was one of 
the items preceding the disagreement on which I left. I think 
history bears me out that I was right on it. 

Q. Did they manufacture it for a period of months or a period 
of years or-- A. I have no idea. 

Q. Bo you know hew much they sold that game for? 2 8594) 
A. I think it was $1500 or something like that. Very expensive. 
Q. Nutting, I assume,did commercially manufacture the Computer 
Space game? A. Yes, they did. 

Q. Do you know how much they sold that for? 

A. Yes. They started out at $1,295. Or was it $1,195? Some- 
thing like that. It was either $1200 or $1295. I think they 
later dropped the price to $950. 

Q. I think you testified earlier that they started their 
commercial production in either December of '71 or January of '72 
A. Correct. 

Q. Do you know how long that game was in commercial production 
at Nutting? A. I think they produced that through 

to the following fall. I think they produced Computer Space up 
until they got Two Player Computer Space into production. 

Q. Do you know how many unit: of Computer Space they sold? , 
A. I think it was about 13 te 45 unites: Since I got a royalty 
on it I probably have got the figure around somewhere for sure, 


Q. Do you know how many units of Two Player Computer Space they 


sold? A. I have no idea. 
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Q. After you left Nuttiny, what was the first video game that 


you think you worked on? 


Q. Was it known as Asteroid 
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a A. That's what we called it arsun 
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1 |IWhen you are a little company you think that model numoers are 
2 |kind of window ¢ressing. 

3 |Q. So the numbers were assigned sometime after the work on the 
4 |Imachines actually began? A. Yes. 

5 1Q. Did you give Mr. Alcorn the assignment of designing a 

6 jsimulated tennis game? A. Yes, I did. 

7 3Q. How did you give him the assignment, was it orally or in 

8 jwriting? A. It was oral. 

9 {Q. Do you know when you gave him that assignment? 

10 iA. The day he came to work. 

11°/1Q. Can you state what the assignment was? 2 85553 

12 JA. Well, I told him to make a tennis game. I wanted the ball 


13. |lto go back and forth horizontally. I wanted two men, two little 


14 Imen with rackets to move around the play field controlled by a 


16 lIthe Little racket in the man's hand goes like that (indicating). 
17 1Q,. Indicating a striking motion? 
18 1A, Right. And that after a point is scored the ball would 


19 lappear on the screen and you would have to move your man behind 





20 {it to serve and bat the ball to the other side; that each time 
21 /a point was scored you would hear a sound of a crowd of thousands 
22 | cheering, which is an electronic circuit that you can make that 
23 | does sound like "Hurray," you know, applause, and I wanted a 

24 | distant "pop" when the ball hit and I wanted the ball to make a 
25 |) different sounding "pop" when it hit the floor or the sides. 

26 /Q. Was Mr. Alcorn successful in developing a game as you have 

ef just described? A. It's hard to say. We worked 


28 |very closely at the time and the game came together. Designing 
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a game is kind of like drawing a picture and you initially make 
the big outlines and then the game is refined and refined and 
refined sort of like coloring in the sections. 

I would say the first thing that's done is the syne genera- 
tor is built and the ball-motion circuitry is put together. 
After that the paddie control is put in. Well, in an XY joy 
stick it's just a linked potentiometer so in a lab environment 
you generally don't go right to a joy stick. You go to two pots. 
Before you go to two pots you go 19 one pot. 2 89004 

We looked at the first thing that we had up on a screen 
which was essentially a rectangular blob which would later be 
cut by a diode matrix into the little man and the ball. But you 
could also--you know, it's very casy to make it so that when the 


ball and the naddle intersect instead of waiting for the 





computer to detect the hitting motion, that it just automatically 
Sounces off. 

That's the way we did the initial one. It didn't play 
badly, you know. We played it a little bit and found that the 
game was kind of fun. The problem we had was that the ball 
speed was very high at the time and we had trouble returning 
the serve. So we said, "Hey, let's play this a little bit more. 
Let's slow the ball down.” 

Mr. Alcorn slowed the ball down and we played it some more 
and now we could get the serve back, but the game was kind of 
dumb, I mean, it wasn't that much fun, you know. 

Oh. I'm icaving out one thing. In this kind of a hitting 
motion we want2d the racket to do-- 


Q. The strikinz motion? A. The striking motion. If 
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you struck the ball when your paddle was in this direction-- 
(indicating.) 
Q. That is angled upward? A. Angled upward, we 
wanted the ball to go up. If you hit it with the paddle perpendi 
cular we wanted the ball to go straight over and if you hit it 
while it was in this thing obviously the ball would go down 
(indicating). 
Q. That is with the paddie angled downward? e Suued 
A. Right. So we had various angles that the ball could have 
would be selectible. So we just selected which angle it bounced 
based on where the paddle was. That was in the game, but later 
it was going to be refined to detect coincidences of when the 
paddle moved, you know, where it was so that it was not just a, 
you know, get-in-front-of-the-ball kind of game, but a ball 
hitting the paddle, you know, where it was. So that was ia the 
game, It played pretty fun, you know, it was pretty good. But, 
again, the ball now was too slow, and we said, “Well, if it's tod 
slow, you know, if it needs to be slow to return the serve, but 
it needs to be faster after you get good to be fun." I said, 
"Well, why don't we just count the volleys and speed the ball 
up as a function of volley increase." So that's how that came 
into being. That was not part of the original design specifi- 
cation that I gave to Mr. Alcorn. So we put that in and it was 
fun, It was a good game. 

Then we got into a big hassle. Mr. Alcorn didn't want to 
put the crowd of thousands in. He thought that it was a waste 
of time. He says, "Why not just a nice raspberry sound, sort of 


like (demonstrating) you know," and he said he could do that a 
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ilot cheaper. 

I said, "Okay, put in the raspberry sound when it misses." 
It was my idea that I wanted to cheer on the winner rather than 
|badmouth the loser. But he prevailed on me. So the honk sound 
was put into the game on 2 miss. Digital scoring was put in. 
The game played pretty well. So we said, thinking in the back 
of our mind, "Hey, we've got this. We did it in a hurry. Let's 
give this to Bally satisfying their contract, their contract 
engineering. Then we can get off and get doing some of our own 
stuff." 2 85556 

So this was a full six months ahead of schedule from when we 
were supposed to do it. Sol thought, "Gee, this is great. The 
money is still rolling in and we will have satisfied our contract 
and happiness and bliss will reign in California." So I hopped 
on an airplane with the prototype, took it to Bally, showed it 
to Mr. Britts and Mr. Lally who is, I guess, the vice-president 
lof engineering at Bally. 

Neither one of them liked it. The contract was so written 
|that they could refuse--you know, that I had to provide to them 
an acceptable game, something that they accepted. So they said, 
"Aw, you have to have two people to play it. Who's going to pay 
a quarter to play ping pong on a TV screen,’ so on and so forth, 
"Go back to the drawing boards, Nolan." 

So I did. I climbed back on the airplane very dejected be- 
cause I thought it was a great chance to get off. I said, "Well, 
hell, we've got this game, it's designed. Let’s put it ina 
cabinet and see how much it earns.” 


We did that. It earned very well. We all jointly made the 
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decision that we were going to hock everything we had and go 


into production. So we figured out exactly how many units we 
could buy the parts for and hopefully have them sold by the time | 
we had to pay for the parts. We had developed a little bit of 
credit in the valley at that time and so we made our first order 
for 75 units which at that time represented about five times as 
much money as we had or had hoped to even get. We made sure that 
the parts came in all on the same day so that we cculd essentially 
get them all built in a very big hurry and out and sold. 

We did it and we were successful in being able to sell the 
machines, and with that money we made a re-lease for I think 
300 at that time which was out of sight because we were in, you 
know, 1500 square feet of building. We ended up doing an awful 
lot of assembly out in the parking lot. But that's essentially 
what happened. 

MR. WILLIAMS: Let's take a short recess. 

(Short recess.) ° 85557 
MR. WILLIAMS: Q. As I understand your prior testimony, 

the game which eventually was known as Pong was developed after 
you entered into the agreement with Bally Manufacturing? 

A. That's correct. 

Q. And Mr.-Alcorn did not start working on the game until after 
that agreement was entered into? 

A. That's correct. I think so, yes. [ can't remember the 
exact chronology, but it was in the space of a week or a month 
Or something like that. 


Q- I have here a copy of Bushnell Exhibit 2 which was marked as 








an exhibit during your deposition in July of 1974, The first 
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. Did anybody 





else go with yeu to 


Yes. I think it was either Mr. 
maybe bota. 
Q. Ralston? A, Yes. lle 
Nutting. 
Q. low da you spelt Geinan? 
Q@, Dad yeu fe there 2#$ part of you 
A. Yes, ! did. 
Q, Were you asked to go there? 


was 


he 





the sales ma 
2 85559 
G-e-iemracn, 


employment with 


A. Ye 


Q, When did you first see such a game? 

A, T saw it at sone kind of 4 distributor meeting or snowing 
that they hac in T think it was the Airporter Hotel by the 
San Francisco Airpott, and I gon't remember the exact date. 
Qa, Do you yememher the approxinate date? 

A. No. f think Magnavox probably knows when it was better 
than I do. 

q. Bo you recall whether it was prior to the time that you 
entered into the written agreement vith Bally? 

A, Yes, it was prior to that, It was while I was still 
employed at Nutting. 

Q So you must have seen it prior & 





nager for 


3. 


Q. By whom? A. JY think it was by Bill Nutting. T 
mean, either him oT Geiman. They had heard abcut it. thet it 
was a video game, and since we thought We were the only show 
sown we thouckt ¥e weuld like to see what was happening. 

na vou recall whar you saw et ahe gemonstration? 
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A. Yes. I saw a game. I believe I saw a handball game or, 
you know, the thing that they called handball and the ping pong 
game, 

Q. Bid you see any other games at that demonstration? 

A. They had the rifle there, but it wasn't working. 

Q. Did you see any other games operating other than handball 
and ping pong? A. No, I didn't. 

Q. Could you briefly describe the ping pong game that you 

Saw? A. Well, it was, you know, the light ‘snot 

that moved back and forth when you hit it with the paddles. 

Q. The light spot was on the face of the television screen? 

A. Right. 2 8556 
°Q. And the paddles were also displayed on the face of the 
television screen? A. Right. 

Q. How did they appear? A. They were square blobs| 
Q. Were there any other objects on the screen other than the 
paddles or the light spot? A. Not to my knowledge. 
Q. Was there a line down the center of the screen? 

A. I don't remember. 

Q. Did you play the game that you saw? : A. Yes, I did. 
Q. Was there just one Odyssey unit being demonstrated or were 
there a number of them? , 
- I believe that there was only one. 
. Which one of the games that you saw did you actually play? 
» I think I played both of them. 
- Do you recall how long you were at the show? 
- No, I don't. It wasn't very long. <A half-hour. 


A 
Q 
A 
Q 
A 
Q 


Did you discuss what you saw at the show with anybody 


pe 





naan ee 








20 


21 


22 


23 


24 


25 


26 


27 


238 











J 


, ’ 
_D_ mem eae ae ee ele lel 


Q. Who did you discuss it with? 

A. Mr. Ralston, Mr. Geiman. 

Q. Did you discuss it with Mr. Nutting? 

A. I think on returning I did. 2 85561 
Q. What was your discussion with Mr. Nutting? 


A, Oh, I just said that it was, you know, a home unit, not 
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to play, no competition. 

Q. Did you have any further discussion with Mr. Nutting about 
the Odyssey unit? A. Concerning that? Oh, I can 
remember telling him that I didn't think that it used the kind 
of circuitry that we had. The motion was a little too erratic 
to be digitally manufactured. 

Q. What did you discuss with Mr. Ralston relating to the 
Odyssey unit? A. Pretty muca the same thing, that I 
didn't consider that it was--you know, that it would ever be 
competition for us in the coin-op. That it was, you know, not 
a good game. 

Q. What did you discuss with Mr. Geiman? 

A. Pretty much the same thing. 

Q. Did you discuss the features of the games as might be 
applied to ccin-operated games? A, No, I did not. 
Q. When did you first meet Mr. Ted Dabney? 

A. I guess the first day that I interviewed with Ampex. 

Q. Did you discuss the Odyssey unit with Mr. Ted Dabney? — 

A. I must have. I mean, he was working at Nutting at the time, 


Q. Do you recall what that discussion was? 
A 


. No, don't, 
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Q. When did you first meet Mr. Alcorn? 

A. While he was employed at Ampex. 

Q. Was Mr. Alcorn employed at Nutting also? 

A. No, he wasn't. 

Q. Was he employed at Ampex up until the time he started work- 
ing for Syzygy? A. No. Well, I hired him fron 
Ampex, but from the time I knew him at Ampex he was on a work- 
study program and I think he, upon graduation, went to work for 
another company in Los Angeles before returning to Ampex. 

Q. Prior to the time you saw the Odyssey game at the distri- 
butors' meeting you were just referring to, had you learned of 
the existence of that game? 

A, Through word of mouth somebody said that there was a game 
going to be shown up there. I believe it was Mr, Nutting who 
had learned of it first. 

Q. When did you first learn of that game? 2 grnro 
A. When Mr. Nutting told me. oP 

Q. Can you place that in time, say, with relationship to when 
you went to the distributor meeting? , 

A. It was probably like a week in advance, 

Q. What did Mr. Nutting tell you when he told you about the 
game? A. He says, "There's a TV game by 
Magnavox I've heard of." He didn't know what Magnavox had on 
their mind. We were afraid they were going to compete with us 


in the coin-op. He thought we should find out what's nappening, 


Q. Did he describe the types of games that you could play on 
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A. I don't believe he kmew. I'm not sure. I really doen't 
remember. 

Q. Prior te the time when Mr. Nutting told you about the 
Magnayox gime did you have any knowledge of any activities of 
any other companies in the field of video games? 

A. None. Oh, let me take that back. There was a company that 
Was attcmpting to do a Spacswar using a mini computer, and I 
believe we were aware of that. Somebody here in Menlo Park. 

Q. Do you know the name of that company? 


A. No, I don't. 2 85563 Pea, 


Q. bo you know the aame of anybedy associated 
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company? A. <A guy named Bill Pitts. 

Q. Se as of the tine when Mr. Nutting told you about the 
Odyssey same you had no knowledge of any activities by any 
companies other than Nutting or the company of Mr. Pitts relat- 
ing to video games? A. Correct. 

Q. When did you first learn that Sanders Associates was doing 
work in tne field of video games? 

A. I believe that was subsequent .o my finding out that. 
Magnavox had a patent and upon seeing the patent I saw that it 
was assigned from Sanders Associates. 

Q. When did you find out that Magnavox had a vatent? 

A, It was sometime after I came back from Chicago. I think 
ong of the guys from Bally said that there was a Magnavox 


patent. 


J 
Q@. Was that after the time that you went to the distributor 





meeting and saw the Odyssey game? 
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Associates? A. It was after. 

Q. <As I understand your testimony yesterday, the game apparatus 
which you commenced building in 1970 along the lines indicated 
in your prisr paper that you wrote while at the University of 
Utah was intended to use a raster scan cathode-ray tube display 
system? A. That's correct. 

Q. When did you first decide that you wanted to use a raster 
scan cathode-ray tube display system in that apparatus? 


‘A. Probably it was coincident with the time that I decided to 





pursue this on an active basis. 2 85564 

iQ. What time was that? A. It was the early spring. 

|. Of 1970? A. Yes. 

IQ. For wnat reason did you decide to use a easter scan cathode- 


ray tube display instead of some other type of cathode-ray tube 
display system? 

A. I felt cost, and, you Know,it was a consumerized manufactured 
version rather than a scientific item. It was just a more ehsts| 
effective solution. 

Q. That is, the cost of the raster scan system was more cost 
effective than some other type of scan system you might have 
used? A. Any other system I knew of. 

Q. In the monitor system which you did actually build what 
apparatus did you use for the cathode-ray tube display portion? 
A. Oh, I used an old--it was either a Dumont or a Sears, Roebuck 
television set and I also used a small Miratel monitor. 


I really used both of the units in the development. 


Q. Did you use the TV set that you referred to in the first part 


of the development and then switch to the Miratel monitor, or did 
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uouse them both at the same time? 


ant 


A. I think the Miratel was used first. 

Q. Was there a model number on that? 

A. There probably was. I have no idea what it was. It was 
gray, about that long (indicating} and had about a 10-inch 
screen. 

Q. About how long did you indicate? 

A, About two fset. 2 85565 

Q. Where did you obtain the Miratel monitor? 

A. We bought it from a surplus scrap dealer in Mountain View. 
Q. Why did you stop using the Miratel monitor and go to the 
Dumont or Sears, Roebuck TV set? 

A. Well, the Miratel was a high resolution 525 line machine 

and I think it had Like a l0-megahertz video amplifier in it 

and we wanted to see what our machine looked like on a crappy 
standard consumer--we also wanted a bigger screen. 

Q. Was the TY set which you used one which was capable of 
receiving television broadcast signals, at least prior to the 
time you started using it? 

A. Before we got it, yes. After that we disabled the other 
junk in it. 

Q. What vart of the TV set did you disable? 

A. Well, we just tied inte the video snnti Bar, ‘That's so that 
the IF and RF sections were not used. 

Q. Did you make any other alterations to the TV set? 

A. I think we used the audio amplifier as well. 

Q. Did you modify the audio amplifier any? 
A 


. I can't remember. JI think the set was slightly over-scanned 














